Conserved, highly similar, weakly similar residues are highlighted in dark green, light green and brown respectively. Conserved residues in the pY loop, E-loop, WDP loop, PTP loop, and Q-loop are labeled. Catalytically essential residues of PTPN3, D811, C842, and Q886 are labeled with star sign. Key residues discussed in this study are highlighted with a red box. Sequence alignment was generated using CLUSTALW from Network Protein Sequence Analysis using default parameters (Combet et al., 2000) . Academia Sinica as previously described (Li et al., 2014) .
Protein Production
Recombinant His-tagged PTP constructs were expressed in BL21 (DE3) cells at 37°C
until OD 600 reached ~0.5. The temperature was then reduced to 18°C and expression was induced for 20 h using 1 mM IPTG. Cell pellets were resuspended in lysis buffer consisting of 50 mM HEPES pH 7.5, 500 mM NaCl, 5 mM MgCl 2 , 5% glycerol and 1
Protease Inhibitor Cocktail tablet, EDTA-free (Roche) per 50 ml of buffer.
Resuspended cell pellets were lyzed in a TS-Series Cell Disruptor (Constant Systems LTD, USA) and then centrifuged to remove cell debris. The supernatant was loaded onto Ni-NTA resin (GE Healthcare, USA), packed in a disposable gravity column according to previously described protocols (Chen et al., 2012) .
Following metal affinity purification, 1 mg of tobacco etch virus (TEV) protease was added per 50 mg of eluted protein to remove the His-tag from the PTP constructs. The mixture was dialyzed overnight in a 3,500 Da molecular weight cutoff membrane tubing (Pacific Laboratory, USA) against 3 L of dialysis buffer consisting of 50 mM HEPES pH 7.5, 300 mM NaCl, 5% glycerol and 0.5 mM TCEP at 4°C. After dialysis, the His-tag was removed using reverse metal affinity chromatography leaving three vector-borne residues (SNA) at the N-terminus of PTP constructs. The His-tag cleaved protein was then further purified using a Superdex 75 16/60 size-exclusion chromatography (SEC) column (Amersham Biosciences, USA) equilibrated with a buffer containing 50 mM Tris-HCl pH 7.5, 150 mM NaCl, and 10 mM freshly prepared DTT as described previously (Barr et al., 2009) . Protein concentrations were determined using a NanoDrop ND-1000 spectrophotometer (Thermo Scientific, USA) at 280 nm. we identified that its solubility is low over a wide range of buffers, so its 20 mM stock solution was prepared using 100% DMSO. Dual-and mono-p38γ [182] [183] [184] [185] [186] [187] [188] phosphopeptide solutions were prepared as previously described .
Peptide synthesis

